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SPBClPICATtOX' 

METHOD AMD Afl>ARATUS FOR AN HLECTRHT TRANSDUCER 

AOSTRACr OP THE DISC LOSORE ' 

. . An Improved method lor maktr^g a backpUte agscmJjIy f6r 
an eleccret cran5sa«C€X u^od in a mtoijphone whei^in a ?yntlietic ttsin flltn 
flwch as pDlytetrafluoroethyJcp^ or nuormated eehyleiie-pjx^pjdene cojioJymer h 
mache6 to a plate meaihei: having a fl^t conductive B^rho^ aiii whfcii has 
been heated bo as to securely atcadi tho film thereon and cbarclc^ said syu- 
tlietic film to hrm an electret. 
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Tha erobodlrountc; of the invention in which an exclusive 
ptoyetty or privlleije la cloiioed are de^inod £o1XC(/b; 

L. A method of makLng a baekplate httvtn«r ^ flat 
conductive sur^aca ^or «n else tret transducer and an elftctret 
filro formed thereon comprising the atepc of heating said 
baekplate iKetriber# coistactlnyt « Synthetic rosln film salocted 
from the ^i:aup conaisting of polytBtr«iiiiuorDethy3ene and 
fluorlnated othylanG-prcpylexse copoly/ner with aaid flat con- 
duotivo surface of said heat<^d baekplate to aecuxe sAid £il« 
thereon, wherein contacting oaid reain £il(A to said b«ated 
baekplate is acccmpliBhed each that the f ilft i.s curved and 
makes initial contact wfith a central ^oint of eaid bac>cplato 
and «ir pressure is applied to said flim such that the film 
progrofialvoiy contacts the fiat conductive surface in larger 
and larger areas centered on aaid central point i and vherain 
said reain film is preheated before bein^ brought into con- 
fcQct with Baijd heated baekplate, said synthetic resin fxlro 
having a capability to for/n an electret/ wherein said baekplate 
has a plurality of hoXos and a plurality of holee are formed 
in aaid film in alignment with said plurality of holes in 
oaid baekplate and wherein ^Id bookplate 1« heated tO tbo 
range betv/ean StW^ACO degrees Centigrade ♦ 

2- In a method according to claim 1, wherein said 
baekplate la heated to the raage between 3OQ-40O degrees 
Centigrade. 

3* in a method according to Claim 1, wherein said 
baekplate is heated to the range between 325-390 degrees 
Csntigrods • 

4* ma method according to Claisot 1* wherein said 
baekplate is heatod to about 380 degrees Centigrade. 

5. In a method according to claittj 1, wherein contact- 
ing said resin i^iltn to sMiid heated baekplate is accompli shad 

9 
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j;uch tJiftt the film initially contacts a i>oint on siAld back- 
plate and froai fiaid poitjt is prog i:(iS lively brought into con- 
tact with areas of aaia flAt conductive siarfacQ. 

6. in a method according to Claim S, vherefn air 
pressure Ib used move sal^ ^ilrQ into contact with ^;n^d 
backplaee* 

7. In a mothod according to Claitn 1/ lohdrain said 
plurDlity of holes In aaid fllia are Coritiod by applying 
Auction to a surface of aaid baolcpiatc away from said film 

6a as to djcaw the portion of aaid film covering eaid pLufdXity 
of holB* Irtto »aid plurality of holes in said backpla^te. 



10 
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SPEClFf CATION 
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Mmi OD AKO AP PAA ATU.S T-QR AN E LECTRET TOANSD OCHR 
AH STRAOl" or TH H t7ISCl/>S CmK 
An iimproved methncl for jiiaklrtg a backplace assembly £i)t 
an elccti-Et transducer uscxi tn a n)ic:ro|;h£jnc wUereifl a synthetic A*efiln (Uki I 
sudi aa polyterrafluorucUiyiene or fluoriiiauaJ ethylene- prupyk^e copolymer \s 
attachcJ to a plate in cm her havtj)g a flst cojidxicCive aurtucc and whfdi baa 
bii«>n heated «o titd u> securejy acwdi tl\c iiim ikereon attd cl^otzUtg said ftyn- 
thcttc fiUii to form an elecixct. 



BACJCCAOUND OF Tim INVRNTION 



Pleid of the. Invention; 



A 15 



20 



This invention i^Iates En genci-»U ro inectiodB of maitTis elec- 
trci ftflTisfliiL-erH and in panlcular to a mctho:! of making n backi^late ast^cnv 
bly for an electrec cranKdiiccr. 
Dugcrtptloo of tiie Frior Art: 

Elect ret transdueer^ have been utilized in inierophonon and 
earphcmcie awJ a oomimm form utilizes a tiictaUl^eid rliln planUc UUplirafitu j 
which Is Kiippoirwd. In ceiialbii adjacent a coiidacrivo ij«ckplata The diaphragni 
has a permanent chm^e on it so that no eater tial. D.Cblas (a tcqutred for 
such electret nan&tlucei^a. 

Diaphra^pns made oC polyccrtraduoroethylcne nr fluorliiaied 
cttiylcuP'propyJenc wrx>lyniea& pccnJitc^i siMk^ etectreta, however, the nuiss oi 
audi matertnlM U e;o Im'ge tliat cloctret trnnsduccrif with such dtapUrng^rps 
have a narrcMv^nc frcqiienLy vc^poPSiC rlian conventions) condeiiHer ir^insducers 
uUJiy.itig a dlaphtajpn made of Mtonium or a metaUi>v;d Oiuphragm made of 
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polyetliylene UTcphtli^iljie (™-M.WyUx). Vbus ppod rcfsnltw have been ob- 
tained with A convcjuitniaj rilci^Jtrogin luountccl cJoce to a backplutc upijcraiOy 
7/liich hAs a coiulut:civt mufncc nnd an electru fifrn aitac*ta3 la ifn; conductive 
^luxfAce. The clcctrt^t film Is secured to f3\e coiJfJiicinve Rurfaoe by cojiven- 
UtijiaJ ttdheslves and Lhi: bond betweeji Hit?; clcctm film aiid cuvrductiw: siirfhcc; 
lias been por»r in prior :irt devices. The bondiiiR becvrccTi the elect rcc KJiu 
and rlie coikIul-civc 6ur6ftce iiaii been i>ai:tioJEirly piM^r allcr ht:'m^ cliarged ai 
Iiigh teinpccaixiti^s such aa 100' C ftiid uAcr tkic clcctr«t transducers liavc 
been uaod for f^euriod u( limc, 

Thufl, e^iJch I'Jcctret craiisducjers of tJie prior atrt have not 
been utfcd in pracctoe. 

SUMMARY OP TKK iN V BNTlCffl 

It la Che main object of the presont invention to provide a 
OTCthgd of conseriicviiig an clcctret tiTinaducej.' which has a wide tteqij(.»tic>' i-es 
tiosise. Another oiijcct of the Jnvcniion is to provide n tjKfthod of making an 
dectret transducer v/hldi liai^ an electrec lllm (irmly accitrcd on a liackpUit^:. 

In the present xtivcmton, a synthetic fcsisi film la tiecucod 

to a bfickplate to £r>t'm an electret v/tjcrcin the realu dbeet may he mode oi 

polytetrftfluoroetliylefte or flijorinoted ethylene^ propylene c<>i>o)ymtT (Teflon 

PEP TrM. ) whlcJ) Ui then feirced down by air pressure agpaiast tJie backplane 

and Hlfghtly heMed wbereby the sheet, is tlrmly attached to tlic bacJq>JuC€. Tliei 

bttcikplacc IB heated to lIic tt-mperature ran^j^C' of 2E0*C. - <on*C. atwl suction Ik 

applied to the oihcf pidc of die backj>late so as to farti) hoJies in the ttim in 

<Uiipameat wixh hoJCi; in the ba^'^kphuc a-ntl the backplacc with ttte fllnn [h sub- 

jifCtcd to a VDli^kj^e bctv/een 7 K and 10 X volts to ca^intc a co.vona diwcharge 

-4 2 

tiauij to produce $ jtvrfnce ctmrgc dc(i^niy of 10 ci/m* and render It as an 
electrct a'ansduccr. 
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Another Tiierhod at ihu Invention l9 heating a metal plaiti artd 
then apply synthetic resta niin deQne:! above to the pJuic co lx>nd tJiem to- 
gether and then punch {iig the pla&tlc and iaetal plate with a 6ic or punching 

machfne 90 aa to form bacBcplates. 

In accordance with the foregoing objects of the Invention 
thore i-s broatlly provid^id a method of making □ bacJcplatc paving 
A flat conductive ear£ac« for an cleutret tranaduoer and an 
electret film formed thcvcon* The roothod comprises the ateps 
o£ heAtin^ the back plate member^ contActinq a eynthdtic Lesin 

SfBleCtwd from th& group consisting of poiytetrafluoroethylene 
and fluorlnatud othyloo^-propylcne copolyraor with the flat 
conductive surface of the heated backpiate to secure the film 
thereon r wherein contacting the redln iilt& to the heated bacJc- 
plata ia accOrte»lished Cuch that tho flin l3 curvod ajid ataxia 
initial contact with a central point of the backpiate and air 
pressure ia then applied to the film fiuch that the film pro- 
gressively contacts the flat conductlvo Burfaco in larger and 
largor ar^as centered on the central point. The reain film ic 
then preheated before being brought into contact with the hoatdd 
20 backpldte. The synthetic re9ln film baa a capability to form 
an electret r wfiorifrin the ba<^plato has a plurality of holes 
and a plurality of holes are formed in the film in aligmnent 
with the plurality of holes In tho backplate. Finally , the 
backplate la beatad to tho range bctt^oon 280-400 degrees 
centigrade. 
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Other objficrs, fcatijxcs and ad\'nntag€5 of the Invention will 
be readily apparent fruni ihe iollawlpg descxiptton of certaEn embodiments 
thcn-oof taken tp ccmjunctlou With tJie i^ccompatiyuj^ drawit^s, aUliough var\a- 
ixune ai)d moliflcatlona tuay be effeczed wiUiout departing from tfic 5p?rlt and 
ac30j[>e of the novel concepts of cbe dlHclcaure, aiid in which: 

BRIEP DESCRlPnON OF THH DRAWINGS 

Flguie 1 Is a cut-away eeclUjiial vie* of an elccmrt mlcxo- 
plione according ro Tht& iuvtaittoiu 

Figure 2 i& an exploded view of Uie ni Ecropljotie o£ Pigure 1; 

Figures 3-6 Ulualrace flcepe iti forming hci electret backplate 
dcoordli>g to tlie Invention; and 

Flg^ireB 7p 8 and 9 Illustrate a iwdifiod itjechod hr htjnio^ 
baclcplate electreta accordlDg to this 1nV»itioa 

DBSCRiri'TON OF THE rREPBRRBD E MBODIMENTS 

Figure 1 Is a sectional view of an cJccctrct mlcixphone havli^ 
unidixoclional chai^cterlstlcs couatructedl according to iIjc prceiint invention. 
Tb9 mlcrophbsie la dcalgnatiad j^cncrelly by mimeraJ 1 aud comprlseii a pylti^ 
drlcal jmetal hoti&lng 2 vrhich b^s tfn end cover ^ In wbfch openings 4 are 
JtoxTned for receiving sound tbcrcthmugh. A ring 6 is mounted wlchln the 
liQU0\ng 2 against the end member S and a diaphragm 7 cf syi)thc:tic resin 
hlin which i6 metRlllzed on one side diereof la connccteil lo chc electrically 



- - 
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LX)JKlm:tl^c rlOR 6 by a iiofstlucuvc at^JKoiive hii aw ro cunoect ttit^ mcfi^nUis^ctl 
tfutfoirc oi the film 7 wwJi Lh<: ring 6 and tn the end ?> of tlje houini^ 2. Tlie 
diaphragrn 7 may also he made of CUaiilum ft>ll rather rlian tntMjiJlrzcd HS'uilJef- 
lic r^Hvi fi.lrji if dosircd, 

A httcVpiatr de^igprircd gcTKiraily 9 is FjLipix>itecC v/ithin iJiO 
hyvBlDj; 2 «^tjHci:iii. tiic cruii;tn:Kgjn 7 iind misbt l7e conscrMcui^l metal, as 
for ociuTipie dluniirum, which consiers of fi diuk iAaxc 11 in wljIcJi cp<^iiir>i5f. 13 
are formed. A ccntrA). elcctrudc 12 cxieais Iru<o the p]xre XL on tlte sJiic 
opposlu-! tlie diiiplmiism 7, An insularing eiJitcm' lirig (i \r mouiited betwrjcn 
tEie diapljfagiih 7 a«£l an eJcccrei: lilni 10 xvhi.(;h ait/fchcd to the flurfuco of 
the place 11 whidi Ca<^ tlie diaphragm 7* Openings Qve fbiTcicd In tJie film 
10 In aUgument ^'Ith the openings IS In the plate 11- A spacer dfflk 14 of 
felt oonjprleea a fllcer and serves as an acoustic resiscanTC andparevents dust 
from passing Into Uje rolcJTTpJione, 

An insulaclDg plate 16 njado of syndictic rcsln and formed 
with a, .centrftJ opening 15 tfirough wliicU the electrode 12 e5<rKji£lH ruK against 
tlie disk 14 within the housing 2. The disk M Is fiormed wUii an annular 
^oove 17 adjacent the dlsl: >.4 and in alignmeirt with the ppt^ningfl i:? of the * 



plate 11 so is to piT)\'lde acoustic capacicanca The diaK 16 is also provi*la3 
2c{jwltU a plurality ci opfciiiiu;s IB alfgm^d w'mU the ojicniinga 15 co provUle ooous- 
Tic resistance. 

An ItisiilaUjig ditg 19 wliicli might be made of robber, for 
exainple, rests against the lowizr sorlatze relative to Figure 1 of the dis); 16 
and art cicccrode ring 20 of electrical conducttng tuaterial bears ngftinsc the 
2^1 ring 19 and is provided with a downwardly extending electncide 21, The Iftwet 
etud relative ig Figure* iof tlic mtscal housing 2 is upst^t as Etiicwo liy aiArxicra] 
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5 CO brni ihc annplclc^ u:;;;einbial iiiiitUivjcliotKiJ microplKw:- il is \0 bC: 

of ihc bousing J. which in turn is cowiccCtrU tlnoiigh cli« l in^ {> to ilK: mccal- 
llzecl filtn on Che cUaphfogm 7 and ilie electrode. U w iiKegr?v31y formed wJ.rJi 
the iWtk 11 and Is ntcuchecl to tlie ehxtra film 10. 

The cxplndLCl ^rfcw (^r F'igurc 2 providcn n plcar pU:i-ure of 
the various elemeiitfe at the ralcrophone. It Ik to be realized tliat the filu:r 
diftfk Id ir comhitiatlofn with th«r- ^^roovt: 17 Ar»:l rbc hoUrs 18 foriti an acoustic: 
jth&cfi e^lftQV so ^^s CO obt^h\ a unirUr.eccbnnl diarpcceilGtlc. 

I'igures 3, 4 i\m\ 5 illusuute one mettiocl of Uic iovcnrfon 
for attaching the syntlictlc resin nini to the bcicJsplurc. The huckpJaii: 9 ia 
positioned on a plate 22 foiTnorl wiib an orcrting 2^ Rnrf wiih the deciTodc 12 
extending ttirrctJirouBb and 1b Scat*:d to a tcoipcarniHiiro in the ran^c between 
2ftO'a-<00''C. A (rypLbotic rcdtji elieet 24 wlii.ch mtght be itwde of polycetra 
iluorcectiylene or nut)ritiatccl ethylene- propylene noplymer (sold under the j 
rradcmnrk Teflou FHP) 5* heated uligMy so as not to cool thi: d\niX H of ihcj 
backplane 9 and la then piishwt doavnwardly by an air Jet uiuil it contacts the ! 



25 



plate 1.1 initially at the center ibt^roof rjicI proif):t:e-5Wuly oixc^rardly ufttil ihc j 
()hcet 24 covcf<j all durfaccs of the hackpLarc II ar^d iu liriiily DCiached there 
to WitEnjut air bubblca bcLwecn vhc film 24 ajid die luittplate 11. It tia& I)eea 
dfacovered thai if tbe tenoperaturG of iSje buckplate iu In tlie rang-e bet\Yeea 
280^0,- 400** C. tliaC very dceirabic and J5tix>ng adheaioa wil) rcrtnU benveen lin 
plftix? 11 and iho filin 24, On ihc other hsiadf U tiie pkue 11 Is heated to a 
temperatcire below 2B0*G the adhesion between the film ami thci hacJtplrue ig 
iinrellabJe and an electret transducer with Inndyqiiute «clhesion results. On 
tlie other hand, if ttie teiupcaarurc of tfie b^ickpL-fto )1 l» ahovc WO* CI the 
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synthetic cc^iin fMvct 24 i:c.-ixlft lr> iik:U i^ncl bctufjiojs xoitgJi ^un! tbiis puox fro- 

TcsiB IiHvc b<:cn cuncluctKl lo rmeiwure the force recjuirecl 
to pall Ryiithnlc rei-in fi.1)T»& ^rom bncVpl'^tcs wliereiii i:hc liljus v/ere aitndied 
to backpf^ic-s navijiij tcmporamres 2bO^C , 330'*C» and HftO'a The fioUowJng 
cliftjrr. ilJnstrates the tcuKile fmrccs i-oqoirotl for aims attAcliLtl U) bflc:l;pl:ircH 
bavins rUfferejit temper c^tii res: 



Tempci'aiurfc 


m 

330 
28D 



35. S 
26,0 
13, S 



25 



Iji th(^^ pdllDg t^Bt a pulling speed of SO mni/mtn. v;as utilized. 

llic 6vr«rlDricy of the bond between ilie syiitlietlc resin tilm 
sjicl the iJAckpJalc according u> the nicthr;d of this Invention is iWiistratal hy 



that fact ttvit wltli pr(or art metJiocJtf wherein an adhesive fa UHOd bcLwe»2n the: 

2 * 

bacskpdaie and film a tejiiflle fbrce of only abi>ot 5, 5 Kg/cm Is d^taltierf which 
does not give sufficient strenpli tor use aa aii dcctrct trajificluttier* At the j 
Jowc&r. tcmpcrtiturc UJsiitJ in the metborf of the inventlou ox .it 2B0'*C » cciifellc, 
(bstcc c£ 13. 5 Kg/cm^ T^-as ct>t;ilRed wlilcli l(i more than tv/lce as fltroi>g a 
bond as Lhat ohtaincd hy vKq prior ftrt mcttol of atrnchlng with an adhesive. 
At a temperature of 58D*C, aicnsile force of more than six times grcnter 
than that of the prior art method of attaching v;lth an ndliesfve was ret^ulred 
to scjuatatc the illm from Uie baci:pJnte. 

After the Hheet 24 la attached to the lieatod plate 11, it i» 
c«t with V cy)liidrlcally-shopKl cult Cn$; blade 'JJ which baa a knife ccV^ 2fi. a-5 
&hown iti Figure 4, whlcli severs the edge of tlie fllni 24 Uush v/Wi cbc edge 
oi the plate 11« 

- 6 - 
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T»jen a vakiUio m(r4>il:cr rainpfis'i^g « !K))]rjw ityliudricul 
iDcinbctf in ploc«l ocnlnnt tlv> Imvirir f.nirfttct* or thi? plmo 22 su/ louoclinij 
tUe oinnUnjr 23 tijwJ a eQcn'f>ii line 31 applirc :;iicltoT] iinlii openin[i.5( aligned 
witli iKe openings are formci^ in the iiJrn 10 dne to Che cwctlon. TJki bro- 
ken edges of fbc f\lm iO ljeo;nie aaatilietl to the hmer surfaces oi* tiic iioles 
13 of (be plate 11 becaiiBC^ ih<: pinic LI sUn lieated siiitl □ bor;fl will occur. 

In th€ nuxc ^:tii> vhe pnH:eH», ilie ftlm 10 is subjcctod iij 
a voli^gc eo aa to &nrm electiets. Figure 6 flli/BtinCCfl one niEthod wherein 
A D. C voltage from a battery H wbich might ho in the range Ijetwecm 7 *C - 
10 K volts is AppUcd between a neecile electroiJe- 33 Ard rHe bnckplate 11 so 
a& to cause ^1 corona, diucharge cE)creJ>etween. Tht< ^tud of the oecdie elcctrod 
33 rnvght be Bpaccd from the backpJiire 9-tO mm. The rceiultinfr electret film 
lO'hHB a charge deneicy ot lo"^ q/iii^ wlilcb is b at fa factory lor use as an 
clccucc ctariHducen 

Figures 7, S and 9 illuHtrflte another methofl for forming a 
backplate with a ayrthoUc rcHin film aitadied thereto. In Kigiiire 7 a inetol 
plate 36 is ht^aU'-d to temperature raii^e between 280*'C-4OO*C aii6 a sj^n- 
thctic icsin ehcct 34 of toe lype ulJlize;! In the mctbod of IMjrures 3-S l& 
bjrougH Into contact with tlie plate 36 uptt a iKMtd rcaolta <Kie lo the temp^^in- 
ture of cbe plate 36. 

Figure 8 iJJusxratcs ihc boolcd eandwicli ot xh^ sheet 34 wiili 
the plate 36. ' The bacKt^d euruSvicb te then cut to form bjicJcplatcs 37 by suit- 
able dies to form 37b, 37b, 37c aijd 37c3 illuuante^ In Figure 9. Openings^ 
3Ba, 38b, 38t and 38tf are respectively fo)-mod iti the backpJatrn during the 
punching or cuttdig operation, A sutlfiblo d«cmyde equivalent to the electr<ii<' 
12 In cbc l)9t'.Kylui:e illu/;tratc-d In Flfiuie 1 may be: ft\iiiched to the meiTiberfi 
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37 Oil tlic mck* oijiwjk^U' i.hc /lUn 34 t<i prnvidL^ u I>nckpJritr> whidi riuiy bt> itsOtl* 
in u inicrojitiCNK: for c^xarnplc Ul«5n\'itcd in Fl|;ui*c I, The method xittJi7-<.iJ 
tn Fit^UrC 6 inuy he i.uill;<etl lo form cJecCi^elsF on llie film 34. 

Mlcrqjfujrtrs accorUiiig to the present laventlon iJttvc a ycry 
good freqiJk?ncy resp:?DCP and <ire reliiible for long v^^riocls of time. 

Alrhoi»fiii li3 the forejplng ex-omplQ the backplatt lias been 
Btaifd as bejnK constructed of metal, a» for example, a>iiiiifmim. It la to be 
realised that Che l^acLplaiic inay be conKirocCKl vi a »yn\hecic roalu molded 
niOii>J>cr which is provided with a cotithictive kiyer which forine an elect rod « 
Cher Con, 

AJthoufih \hCi InvcTiiJon has been dwcrtho;! with rcppcta lo 
prcterrod embnclimcniR, ii ib to be 90 Utnired ^le cliangGa find tncjdUica- 
tiojiB Ttiay be tnadc therein \vhicb arc wicMp tbc full irtonictS Bcope afi deftiud 
by rlie appended cTdirnR« 
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